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.,, PARADAPTORS 


Designed to operate with receivers Raving on 1-F equal to 
the Panadaptor center frequency and s signats on 
either side of the frequency to which the receiver is 
tuned, Panadaptor response ts preshaped to compensate 
for receiver front end selectivity to give a uniform over - 
all response. Connection is to output of the receiver 
converter stage. 
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PARABAPTOR equpments grevide contiocees moaltering fer. . . 

© Detect ng and investigating interference caused by eplatter, he: 
Moncs, rt parasitics, and sultipgth trenemissions, 

© Tunsag ard for telemetry and $S8 signals. 

© Rapidly locating and identsfyrag intermittent sad igvoguler trans 
MUSHONS. 

© Spotting inadvertent off-frequancy trensmissens. 

© Band occupancy studies. : 

Panadaptors are avaiishle in 3 models and several types for use with 
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30 sweeps per second, line synchronized. (25 sweeps/sec with $0 cps power Une.) 
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1 to 60 sweeps per sec. continuously { 
variable. Sweep may be operated ex- 1 
ternally synchronized, syachronized to ' 
power lina, of non-syachronized. i 


Linear (calibrated from 0 to 1.0). 
Logarithmic (from 0 68 to —40 db): 
Power, (Square law). 


Neminally linear 


Amplitude Seales 
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115v (nominal), 60 cps, accurate $0.1 115/230v, 50-60 cpa, single phase. Equipment normally wired for 11Sv. 
Cps. Provision for other power lines Specify if 20-v wiring required, 

Supplied on special order. Power line 

regulators supplied with all equipments. 


! eS SE Rac Boat BY Tenn on gel eer | 
| DIMENSIONS wire Teal teeet pated ae ek acetal 
| | ie Supely Cabinet—Sie" bx 1644" | 
! Power Supply with Std. Relay Rack H 
: Pane! supplied on special order. 


1. Also available in types T-200C1, T-1000C1, T-2000C! and T-3000C! for use with special Direct sensitivity (Model SA-3) is the maximum voltage at the cantar frequency 7c- 


Durposa receivers having an intermediate frequency of 21.4 mc. Available in type qusred for % iach deflection. 
T-2000 for use with special purpose receivers having an intermediate frequency of 30.mc. _ 6. All equipments furnished with flat-faced type SADP? crt are siso provided with edge 
2 Designed for Tele-Dynamics inc. recewers wth 30-me intermediate frequency Wt retecle aad camera mouat bezel. 
. Desi i 7. Varsable Gifferential frequency calibration marker (100% to [Ome sayaretion) 
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5. Orrect sensitivity, (Model SA-€D) is the masimum voltage at tne center frequency re- Gain =. 50 db +3 ab from 24-55 me 44 gb attenuat.on in 1 ad stage Minimum grate! 
quired for a full scale deflection on the linear amplitude scale. eegnal: luv for SC-8b. DAL in cabinet $4" Wt 19" 6" d, feck mount panel, 


Condensed information is given in this catalag. For detailed data, application notes and prices... write... @ 
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INSTRUCTION MANUAL 
FOR 
PANORAMIC INDICATOR 


Tp-259/0 


Panoramic Indicator 1P-259/0 is the same equipment as the 
Panalyzor Model SB~8a, Type T~200. 


This is a composite Instruction Manual. Only the instructions 


pertaining to the Panalysor Model SB-Sa, Type T-200 should be 
followed when using the Panoramic Indicator IP-259/U. 
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SECTION I = GENERAL DESCRIPTION 
1. INTRODUCTION 


This instruction manual is intended for use with the following equipments; 
Panadaptor, Model SA-8a, Type T~200, T1000 
_Panalyzor, Model SB-Ga, Type T~200, T~1000 


Included within this manual is detailed information concerning installation, 
operation, adjustment and maintenance of the equipment. 


Power source requirements for the equipments are 115 V, 60 cycles, single 
phase. Power consumption is approximately 60 watts. With Sola Constant 
Voltage Transformer #30806 the equipments will aperate properly over a 
line voltage variation of 95 to 125 volts. 


Note: For operation from other power sources, suitable constant voltage 


transformers can be supplied. Any C.Vo transformer used must supply 
115 volta output. 


2. EQUIPMENT SUPPLIED 


Information for identification of the aforementioned equipments is contained 
on the front panel of the analyser section. 


The following units constitute a complete equipment: 


Quantity 
per 
Equipment Name of Unit. Overall Dimensions 
1 Analyzer Section Widths  22-1/2" 
Height: 12~1/e" 
f Depth: 21-1/a" 
1 PS=8, Powex Supply Width: 16-1/2" 
Hedght: 8-3/1," 
ff Depth:  14-3/8" 
1 Sola Conatart. 
Voltage Transformer 
i Power Line Cord 
1 Interconnecting Power 
Cable 
*) ‘abricated : 
aaa £ Includes 7/2 knee pr 
jection and 3-1/2" pr 
. HQ Prefebricated RF Cables Yection of elbow pow: 
plug, 
#* Applies to Panadaptor *## Includes 3/4" fuse hol: 
#t Applies to Panalysor projection and 3-1/2" 
projection of elbawr po 
plug. 


3e GENERAL 


Both the Panalyzor and Panadaptor are automatic scanning superheterodyne 
receivers which permit visual analysis and identification of one or many 
RoFe signals at one timee Each signal within the scanned band is displayed 
on a cathode-ray tube screen as a pip or a group of pips depending upon the 
nature of the sirpnal. The pip amplitude and position along a calibrated 
horizontal axis are indicative of signal level and frequency, respectively. 


The sweepwidth or the extent of the band displayed above and below a given 
frequency Which appears at the center of the sercen, is continuously adjust- 
able from maximum to "zero". The Type designation of the equipment indicetes 
the maximum sweepwidth. 


Type Maximum Sweepwidth 
T~200 Fico Kc 
T1000 *500 Kc 


fhe PANADAPTOR is designed to operate in conjunction with receivers having 
an IeF. equal to the Panadaptor input center frequency. (See Electrical 
characteristics Section I Paras 5)» Interconnection is made at the output 
of the receiver converter. In operation, the receiver is tuned to the 
spectrum segment to be observed, The signal to which the receiver is tuned 
will appear at the center of the screen. Either locally or remotely 
generated signals may be observed. The Panadaptor overall frequency 
coverage is dependent upon the tuning range of its companion receiver. 


The PANALYZOR is designed to operate with an external oscillator or signal 
generator to "tune in” a given spectrum segment. The signal generator is 

connected to one of two input RF connectors. The signal or signals to be 

examined are coupled directly from their source through a coaxial cable to 
the other input connector. 


The input stage of the Panalyszor is an aperiodic mixer which in conjunction 
with the external oscillator is equivalent to the frequency converter of a 
superheterodyne receiver such as is used with the Panadaptor. 


A signal will cause a deflection at the center of the screen when the 
generator is set at a frequency equal to the signal frequency t the Panalyzor 
input center frequency. (Refer to Electrical Characteristics, Section I 
Parac 5)e 


The Panalyzor may be used as described above to examine signals up to 1000 MC. 
Higher frequencies ma; be investigated by effecting conversion with a 
suitable mixer attached to either of the input RoF. comectors. 


The two instruments differ in flatness of amplitude indication. The flatness 
of response of the Panalyzor primarily i® dependent upon the bandpass char= 
acteristic of the instrument and the accuracy of the amplitude indication is 
therefore fixed within the limits specified. The flatmess of amplitude indi- 
cation in the Panadaptor, however, is the product of the receiver selectivity 
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as seer at the output of the converter and the bandpass characteristic of 
the Panadaptor. Since receiver selectivity will vary throughout the tuning 
range, the relative amplitudes of the signal deflections distributed across 
the screen may not correspond to actual relative signal levels. 


The Penadaptor and Panalyzor differ also in the extent to which they present 
images. Image presentation of the Panadaptor is mainly a function of the 
image rejection capabilities of the receiver. Since the Panalyzor utilizes 
an aperiodic mixer (without any preselection) images are not suppressed. For 
example, if it is desired to examine a 100 MC signal with a Type T~1000 
Penalyzor, the external oscillator would be set at 105 MC, the input center 
frequency being 5 MC and the bandpass from 4.5 MC to 5.5 MC. A signal of 
110.1 MC which may be present would also be heterodyned down to 5.1 MC to 
produce an image. Both the 100 MC and 110.1 MC signals would be equally 
acceptable by the aperiodic mixer. 


Images, however, can be identified rapidly and simply with either instrument 
since the image deflections move in a direction opposite to that of regular 
sigmals as the receiver or oscillator is tuned. 


The Panadaptor and Panalyzor visualize the radio frequency spectrum on a two 
dimensional surface. On the horizontal axis of the screen (base line) 
frequencies are shown srdon the vertical axis signal amplitudes are indicated. 
{his is {ilvstrated in Figure lo 


Low ee BIGH 
ENFREQ, FREQUENCIES 


PREQUENC IES 


Presentation of Radio Frequency ‘Spectrum 


The entire strip represents a portion of the ReF. spectrum. The circle 
represents the range visible on the sereen. The section directly over the 
zero (0) on the scale corresponds to a signal to which the receiver is tuned 
(for the Panadaptor) or to a signal heterodyned down to the input center 
frequency of the Panalyzor. Every signal produces its own pip or group 

of pips which help identify or analyze the signal. 


thes 


First: It indicates the frequencies of signals with respect to a signal 

at the center of the screen. The horizontal axis of the screen is divided 
into ten parts. At maximum sweepwidth each dividing marker represents a 20 
KC separation for the T+200 and 100 KC for the T~1000. The frequency of the 
centered signal may be determined from the receiver or external oscillator 
diel. 


Second: Information on the relative levels of the signals is alac given on 
the screen. The height of each signal peak varies proportionately with 
signal strength. Ba amplitudes are indicated either linearly or 
logarithmically. Amp. e scale selection is affected by means of a front 
panel control. The linear amplitude range is 10:1 while the log range is 
40 dbe 


Third: The deflections also reveal the character of the signal and the 
Type of nodulation, whether OF, phone SCGOas iss eae Tents or 
Variable Resolution enables examination of signals so closely adjacent in 
frequency that their corresponding deflections normally tend to merge 
together or even completely mask one another in wide scan displays. This 
is of particular value in observing sidebands caused by low frequency 
audio modulation, eege 200 copese 


4. TUBE COMPLEMENT 


The tubes employed are as follows: 


Symbol Type Function 

v1 * 6BEG Signal Mixer 

v2 6BH6 Bandpass Amplifier 

V3 6BE6 Converter 

v4 6AH6 Reactance Tube Modulator 

Vil 12AT7 let Xtal I.F. Amplifier 

2nd Xtal I.F. Amplifier 

viz 6BH6 Srd I.F. Amplifier 

v13 6AU6 4th I.F. Amplifier (Lin or log) 

V14 12407 Detector, First Vertical Amplifier 

vis 12AU7 Vertical Phase Inverter, 
Intensifier 

v16é 12AU7 Multi-Vibrator 

v17 1L2AUT Blocking Tube Oscillator, 
Horizontal Amplifier 

vis 12AU7 Horizontal Output, Phase Inverter 

vi9 SUPT Cathode-Ray Tube 

v20 0c3 Voltage Regulator 


* Used in Panalyzor only 


5. ELECTRICAL CHARACTERISTICS 


PANADAPTOR 


MODEL SA=-8a 


Types 


Max. Sweepwidth 


Input Center Freq. Range 
Factory Aligned to 


Sensitivity for full 
Scale linear 

Spurious Response within 
the Bandpass: Input sigzals 
within the bandpass may 
result in spurious indica- 
tions greater than 40 db 
below the input signal if the 


input signal exceeds o4V 


Resolution: Fie. 2 —s[_—Fig. 3 


Bandpass Characteristic: 
Ampjitude Ratio of Side 
Peaks to Center Valley 30:1 531 


Peaking Frequencies S65 KC | 4.83 Mc 

545 KC ‘5067 MC 
Coupled to Receiver 50,000 ohm 25,000 ohn 
through resistor — 1 resistor 


5.25 MC 


Oscillator Mean Frequenc 6.75 MC 
Re Fo Input Cable RG-11/0 
I. Fo Transformer Tuned to pee RC~SC«dYSCi 
Power Source Reqs single phase, 115 V, 60 cycle | 
Power Consumption 80 Watts 80 Watts 


. - 
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PANALYZOR 


MODEL SB~8a 


4.5 MC to 
505 MC 


Bandpass Region Characteristic: 
Flat to 


Resolution: 


Image Rejection Ratio at input 

center frequenc Better than 

Spurious Response above the Bandpass: 

No signal exclusive of images, of a 

frequency above the bandpass and less 

than .1V will produce a deflection 40 db below 40 db below 
greater than input signal input signal 
Spurious Response he | 

Input signals within the bandpass may 

result in spurious indications greater 

than 40 db below the input signal if 

the input signal exceeds 20,000 uV 

Direct Sensitivity: Maximum voltage — 

at center frequency required for full 

scale deflection on linear amplitude 

scale 

Product Sensitivity: Maximum product 

voltage of external oscillator and 

test signal required for full scale 

deflection on log amplitude scale 


oFe Transformer Tuned to 
F.Mo Osoillator Mean Frequen 
Input Impedance 


Sweep Rate and Wave Form 1 cps (non-synchronized) 
5 ops, 30 ops 
Synchronized, 
25-35 cps Variable, Sawtooth 


16 V, 60 cycle, single phase 


"80 Watts 80 Watts 


=-G» 
4.10 


00g=L edfy, eg=ys *sQ-gS sTepon 
JO SOTJETAOVOBABYD UOTANTOsey °Z °2ty 


OM ‘HLGIM ONINNVOS 


0S T s° 
TCM 


# 
a a Os 
& 
| 
i | 


oe ee 
ie aes coroeon ce meal acl as 


ee eee 
Pee el | Bgot 


0005S 


OCOt=L sedéy eg-aqs “wg=y¢s stropon 
JO SOTZST Ie, 08ZETD UOoTsn{Tosey °o ° Bru 


Oy “HELCIM ONINNVWOS 


= OOOT 00g OOT 9g maniac. tze : 
: | | Hee [ | 


cat 00 Oi De ie PE DR Cie GR 


EEA TOSHE 


ete 
MUL 


OY 


eee Els Ge en a lec! aera 


5038 


"6 OPSRATING CONTROLS 


The following operating controls are at the disposal of the operator. These 


are mounted on the front panel. 


a. SWEEPWIDTH: The scanning width of the instrument is governed by this 
control, When it is turned completely to the right, the mximm spectrum width 
for which the instrument is designed can be seen on the screen. As the control 
is backed off in a counterclockwise direction, the bandwidth viewed becomes 
narrower, The part that can be seen, however, is expanded across the screen and 
hence is virtually magnified. ; 


This. control, in conjunction with the Resolution control, is useful for seperat- 
ing two or more signal deflections which are so close as to merge intc each other. 


The panel calibration markings below maximim are only approximations and are 
to be considered as such. 


be RESOLUTION: Resolution or the ability to separate individual signals, is 
dependent upon two factors: the rate of frequency scan and the 1.F. bandwidth 
of the instrument. Optimim resolution requires a definite relationship between 
the two. Resolution sharpens as both the scanning rate and I.F. bandwidth are 
decreased. 


The RESOW TION control is utilised to narrow the I.F. bandwidth. Countereilock- 
wise rotation of this control sharpens the I.F. width. 


The scanning rate is diminished by increasing the scanning period or conversely 
by decreasing the spectrum width scanned within a given tim. ‘The sweewwidth 
control provides the latter method. 


For a given setting of the Sneeperceh control there is a ee setting 
° @ Resolution control to o n maximm resolution. kefer gures 2 and 
i en ee ee ae Pe a ay ae ee ee en ee ogee 


e 


©. SWSEP RATES SELECTOR: ‘This is a four position switch which enables 
selection of the following soanning rates; 


1 OoPoSe, 5 GspoBe, 30 Copes. and a variable range of 26 to 36 capes. 
The 5 copes. and 30 copos. rates are power line synchronized. The 
variable range is useful for observing signals which are mdulated by 
miltiples or sub-miltiples of the line frequency. 


Information on Resolution vs. Scanning Rage vs. Sweepwidth is given in 


Figures 2 and 3. 


Go VARIABLE SWEEP RATE: This provides for continuously adjustable scanning 
rates between 25 and 35 o.p.s. Counterclockwi8e rotation results in reduced 
soan rate. \ 


e. CENTER FREQ. This control serves to restore or maintain the FM local 
oscillator at its specified mean frequency. ‘Thus, a defjection corresponding 
to the input center frequency appears at the center of the screen, Flatness 
of response in the Panalyzor and proper peak location on the screen in the 
Panadaptor are dependent upon this control. 


Je 
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fo. HORLZONTAL POSITION: This controls ths position of the baseline trace along 
the horizontal axis. 


ge GAIN: The amplitude of the indications on the crt screen is adjusted with 
this control. Maximum gain obtains at maximum clockwise position. Lower gain is 
to be used whenever possible so as to reduce the size of both spurious and noise 
deflections provided that the maximum allowable signal input within the pass-band 
for spurious indications below 40 db is not exceeded. (See Section I-5 = ELECTRICAL 
CHARACTERISTICS.) For applications in which spurious indications that may be intro=- 
duced by the Panoramic equipment are objectionable, the point on the GAIN control at 
wnich spurious indications increase should be determined. The GAIN control range may 
be divided approximately as follows. The clockwise 2/3 of the range should be used 
to obtain spurious free presentations. The use of the counter-clockwise 1/3 of the 
control range may result in spurious indications. To determine with precision the 
point on the control beyond which spurious indications become objectionable, feed 
in the maximum signal for spurious free presentation (at a frequency within the 
pass=band) and adjust the GAIN control for full scale LOG presentation. This is the 
desired point. If the spurious indications are not objectionable and larger input 
signals are of interest, the signal amplitude may be increased while at the same 
time maintaining the signal pip height at full scale, wtil spurious indications 
become objectionable. Any position of the GAIN control clockwise of this position 
will not have objectionable spurious indications providing the signal level used to 
determine this point is not exceeded. It is necessary to check for spurious indications 
introduced by the Psnoramic equipments throughout its bandpass region. 

ho SCALE SELECTOR: Selection of lineer or log amplitude presentations is 
accomplished with this two position rotary switch. On the LIN position signals having 
an amplitude ratio of 10:1 may be observed at one time. In the LOG position a 40 db 
emplitude range may be viewed on the screen. = 


i. POWER: For equipment this toggle switch is snapped to the ON position. It 
does not control the power to any auxiliary equipment. 


je BRILLIANCE: The intensity of the screen presentation is controlled by this. 
ke FOCUS: The sharpness of the presentation is varied through this control. 


1. INTENSIFIER: To observe pulsed or noise signals this control is turned in a 
clockwise direction. Signals will then intensity modulate the scope beam. Normally, 
in using this control the BRILLIANCE control is adjusted so that the baseline just 
disappears. Intensity modulation then causes only the signals to appear on the screen 
iu greater contrast. 


7. SEMI-ADJUSTABLE CONTROLS: These controls are in circuits which seldom require 
adjustment, and for this reason they are located on top of the chassis. 


ao VERTICAL POSITION: This adjusts the vertical position of the baseline trace 
02 the c-r tube screen. 


be LINE SIZE; Tne horizontal length of the trace is adjusted with this control. 


co LOG ADJUST: The accuracy of the log amplitude scale is governed by this control. 
ft will require adjustment when the detector tube is replaced. 


Ge IF. GAIN: Reserve gain is provided in the IF section. When the sensitivity 
of the instrument fells below that specified, this control will require adjustment. 


So SWEEP LIMIT; The upper limit of sweepwidth obtainable with the SWEERVIDTH 
control is set by this control. 


f. GF PAD: This is a coarse adjustment for the mean center frequency of the 
local PM oscillator. 
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Ge 20 CYCLE SYNCH, 5 CYCLE SYNCH, 30 CYCLE SYNCH: Synchronization of the 6 c.p.s. 
and 30 c.p.es. scanning rates. to be line frequency is accomplished through the use 
of a mitivibrator which applies a synchronization pulse to a sawtooth oscillator. 


For the & c.ep.s. scan rate, the mltivibrator is synchronised to 1/5 the line 
frequency or 20 o.pes. 20 CYCLE SYNCH is used to make this adjustment. The ml1ti- 
vibrator circuit is automatically modified when the SWEEP RATS SELECTOR is set to 
30 ©. pe8. scanning rate and thus it is synohronized to one-half the line frequency. 


The sawtooth oscillator, which is of the blooking tube variety, is synchronized 
to one-fourth the mitivibrator frequency when the 5 o.p.s. rate is selected. ‘The 
5 CYCLE SYNCH control accomplishes this. 


The SO CYCLE SYNCH adjusts the sweep oscillator circuit for "synching" te the 
30 copes. frequency produced by the mm ltivibrator. 


he 1 cyole sweep rate adjusts the sweep oscillator circuit for a 1 oyole sweep 
rate. , 


io ASTIGMATISM ADJUST: This adjusts the horizontal and vertical traces for 
relative focus .Itwill require adjustment if V18 or V19 is replaced. The astigmatis m 
may also be readjusted slightly to compensate for the defocusing effect that 

occurs when the intensifier is operated. 


j- BANDWIDTH LIMIT: This is adjusted to make the pip height at mximm sweep 
equal approximately the height of the signal at sero sweep. The pip will be 
single peaked and approximately symmetrical. 


ko LOG ZERO ADJUST: This is aligned in conjunction with the log scale adjust 
to provide acourate calibration over the entire log soale, according to the proce- 
dure in section V, para. 2. Yi 


8. TERMS AND DEFINITIONS 


a. Sweepwidth is the bani, measured in cycles, kilocycles, or megaocyoles, 
which can observed by Panoramic Reception and which corresponds to the range 
of oscillator sweep in the Panoramic Equipment. 


b. eased Sweep Axis is the line along which the ‘signal deflections are 
produc which can oalibrated in frequency according to a given frequency 
scale. m5 


sc. Center a is the frequency of the signal received on that part of 
the frequency sweep axis corresponding to sero sweep voltage applied to the 
reactance modulator. 


de Resolution of a given signal is the frequency difference measured along 
the sweepwidth scale between the points where its deflection is 30% down from 
the peak value. This characteristic corresponds to "selectivity" in ordinary 
receivers. The smailer this frequency difference, the better the resolution is. 


@o Sweep eroquency is the number of times per second the electron beam sweeps 
across the ca e-ray tube. 


-ll- 


fo Deflection Amplitude is the visual equivalent of sipnal output 
strength end is represented by the heir¢ht of a given signal deflection 
measured from the base line to the top of the deflection. 


&= Sereen Scale is the scale adjacent to the base line which is 
calibrated in frequency units above and below center frequency for a 
maximum sweepwidth setting. 


ho External Oscillator is the associated unit which is used with 
the PANALYZOR to -roduce a heterodyne frequency with a test signal 
equal to the specified input frequency of the PANALYZOR. 


NOTE: The hetorodyne frequency should be the 
difference frequency between the two. 
If the sum frequency were used, 
spurious harmonics of the test signal 
and oscillator cutput might appear on 
the screéna 


SECTION II = INSTALLATION 


1. UNPACKING 

With the shipping containers set right side up, remove the lids from the 
boxes. Carefully unpack the analyzer, power supply, and constant voltage 
transformer. Remove all accessories from the case. Check contents against 
information in Section I para. 2. 


2o PRE-INSTALLATION TESTS 


ao The Panadaptor and Panalyzor are factory wired for 115 V, 60 cycle 
operation. Be sure that the proper power source is available. See note on 
page lo 


Connect the power supply to the analyzor section with the interconnecting 
power cable furnished. Plug the line cord into the receptacle at the rear 
of the power supply chassis. The other end of the line core is attached to 
the constant voltage transformer. Plug the constant voltage transformer into 
the power sources 


Turn the POWER switch to on. The pilot light should go on at once. Set the 
BRILLIANCE control between one ha..f and two thirds of maximm clockwise 
position. In approximately one h:.lf minute the baseline trece should eppear 
as a blurred or sharp line. 


Now perform the following teste: 


bo FOCUS: Tum this control through its range. The trace should become 
sharp or blurred. At some setting of the FOCUS control the baseline will be 
sharp. Leave the control at this position. 


co BRILLIANCE can be checked quickly by turring it through its range. 
The inte.sity should vary. Focus may also vary. This is normal. Return 
the control to a position giving a sharp bright trace. 


do INTENSIFIER: Set this control to its maximum counterclockwise 
position. Turn the GAIN RESOLUTION and SWEEPWIDTH controls completely 
clockwise. Noise peaks may appear on the screen. If not, introduce roise 
or a signal into the equipment. Now turn the BRILLIANCE control counter~- 
clockwise until the deflection-slmost fade out. Turn up the INTENSIFIER. 
The noise lines of signals will become brighter but the baseline will not 
be-present. 


co CENTER FREQe: Feed a sigaal which corresponds in frequency to the 
input center frequency of the equipment. Set the GAIN, RESOLUTION and 
SWEERIIDTH controls completely clockwise. Set SWEEP RATE SELECTOR to 50 
and SCALE SELECTOR to LIN. Adjuss HORIZONTAL POSITION so that the trace 
is centered on the screen. A pip corresponding to the signal should appear 
on or near the center of the screazn. If the deflection consists of many 
vertical lines, lower the GAIN of the set wumtil a single pip is present. 
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Turn the SWEEPVIDTH control counterclockwise. The pip will broaden and 
should remain on or near center. If it moves off the screen, trim CENTER 
FREQ. to maintain the centered condition. When the base of the pip 
occupies the entire screen, return the SWEEMVIDTH control to maximum 
clockwise positione ‘The pip may now be off-center. If so, adjust 
HORIZONTAL POSITION to obtain center position. 


Turn the CENTER FREQ. control back and forth. The deflection should 
shift back and forth horizontally. Return the control to the pip center 
positione 


f. GAIN: Rotation of this should change pip height. 


ge SWEEPYIDTH: Set the controls as outlined for CENTER FREQ. test. 
With the SWEEPWIDTH control completely clockwise, vary the frequency of 
the signal generator between the limits indicated below for the following 
equipments: 


Input Center Frequency 
Equipment Freqo Limits 
Panadaptor Model SA~8a Type T=-200 455 KC 355 KC-555 KC 
Type T1000 5o25 KC 4075 UC-5.75 MC 
Panalyzor Hodel SB-8a Type T-200 500 KC 400 KC-600 KC 
Type T~1000 5 UC 405 MC-5.5 MC 


When the limit frequencies are applied, corresponding deflections should 
appear within one-half division of the horizontal calibration extremities. 
This will indicate that the scanning width is within specifications. 


he RESOLUTION: Set the controls as outlined for CENTER FREQ. test. 
Feed in a signal which corresponds to the input center frequency of the 
equipment. Adjust the GAIN control or signal level to cause a full scale 
deflection. Gradually reduce the scanning width ao that the pip base 
covers approximately one third of the screen. Now turn the RESOLUTION 
control counterclockwise. The pip width should decrease. At the same 
time there may be a reduction in pip height. It will also be noticed 
that small convolutions or "ringing" will appear on the trailing edge 
of the pip. Optimum resolution occurs when the first convolution beyond 
the apex of the pip dips into the baseline. 


ji. SCALE SELECTOR: Set the controls as outlined for CENTER FREQ. 
test. Feed in a signal at center frequency which is modujated by 60 coposs 
(Modulation by the line frequency is preferable). Reduce the scanning 
width to ,ero with the SWEBRIIDTH control at the samo time maintaining 
a centered condition. Set the SWEEP RATE SELECTOR to 5. Twelve cycles 
of the modulation waveform should appear from one end of the trace to 
the — On the 30 setting there should be 2 cycles of the modulating 
waveforme 
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je VARIABLE SWEEP RATE: Set the SWEEl’ RATE SELECTOR to VAR. Change 
the modulation frequency, used in para. i on preceding page, to approximately 
50 copes. When the VARIABLE SWEEP RATE control is advanced completely in 
the direction of 25, two cycles of modulation should appear. Change the 
Modulation to approximately 70 cops. ; 


Turn variable rate control completely to 35. Again two cycles of modulation 
should appear. 


ke HORIZONTAL POSITION: As this control is turned, the baseline trace 
should move horizontally. 


Additional information on service or adjustments affecting the foregoing 
controls is contained in the Maintenance Section of this handbook. 


30 INSTALLATION 


ae CONNECTION OF PANADAPTOR TO RECEIVER 
Find a suitable place to locate the Panadaptor near the companion receiver. 
If possible do not mount the Panadaptor over ventilation holes of the 
receiver. Tlace the Panadaptor in such a position that direct sun light 
or other strong light does not shine on the screen. 


(1) Be sure that the receiver has an IoFe which corresponds to the 
input frequency of the instrument. 


(2) Discomect the receiver from the power line. 


(3) Attach the inner conductor of the R.Fe coaxial cable furnished 
to the plate of the converter tube in the receiver with the specified 
isolating element in series. The male plug at the other end of the cable 
is fitted into the input RF. connector on the rear of the Panadaptor. 


IF THE COMPANION RECEIVER IS NOT PROVIDED WITH A RECEPTACLE FOR OPERATION 
WITH A PANADAPTOR, PROCEED AS FOLLOWS: 


Drill a 3/4" hole through the receiver cabinet somewhere near the plate 
prong of the converter tube. Put a rubber grommet into this hole. 

Connect the isolating element as closely as possible to the plate prong 
of the mixer tube. 

Insert the free end of the coax cable through the grommet hole. 
Connect the inner conductor to the other end of the isolating element. 
Clamp the cable shield to the chassis to assure a good ground connection. 
Check for any shorts between ground and either side of the isolating element. 
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SECTION III ~ OPERATION 


1. GEWERAL OPERATION, PANADAPTOR 


The Panadapter provides continuous automatic visual presentation of 
signals pregent within a given band. Signals appear on the screen as 
inverted "V" deflections. The signal or station to which the receiver 

is tuned is seen as a deflection at or very near the center of the screen, 
while others which are not heard at the time appear to the left or right 
of center depending upon their frequencies. As the receiver is tuned 

the deflection will move across the screen. As a deflection approaches 
the center of the screen, its corresponding signal will be heard through 
the receiver, 


ao Check the receiver for proper alignment and functioning of ali 
controls. urn on the receiver in the normal manner. te controls, 


where applicable, should be set approximately {s given below: 


(1) Re. Gain - near maximum 

(2) AF. Gain - normal 

iB AVC ~ off 

4) Selectivity controls ~ normal 

(5) Crystal - In or Out 

(6) BFO = orf 

(7) Bandswitch - to band of interest or where traffic is heavy 
(8) ANL - off 

(9) Antennas trimmer - normal for the particular antenna in use 


be Turn on the Panadaptor. Wait about 30 seconds for the baseline 
trace to appear. Set the front panel controls as given below: 


(1) CENTER FREQ ~ on vertical marker 

(2) SWEEPYIDTH - maximum clockwise 

(3) RESOLUTION - maximum clockwise 

(4) BRILLIANCE - for desired trace brightness 
(5) INTENSIFIER - maximum cowmterclockwise 
FOCUS - sharpest trace 

7) SCALE SELECTOR ~ to LIN 

{8} GAIN = between half and maximum clockwise position 
9) SHEEP RATE SELECTION - to 30 
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(10) HORIZONTAL POSITION - for centered position of baseline trace 
(11) VIDEO FILTER - to "out" position 


If the band to which the receiver is tuned is well "populated", signal 
deflections of various emplitudes should be visible on the screen. If 
not or if a particular signal is being searched, rotate the receiver 
tuning dial until the signals or signal come into view. 


Tune in the signal so that it is heard through the receiver. 
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Plug the other end of the cable into the rear RF receptacle on the 
Panadaptore — 


NOTE: WHEN THE RF CABLE SUPPLIED IS ATTACHED TO THE PANADAPTOR, IT. 
BECOMES PART OF THE INPUT TUNED CIRCUIT OF THE PANADAPTOR. THEREFORE, 
THE LENGTH OF THE CABLE SHOULD NOT BE VARIED. IF FOR ANY REASON THE 

LENGTH MUST BE CHANGED, THE INPUT STAGE OF THE PANADAFTOR WILL HAVE TO 
BE RETUNED. CAPACITY MAY HAVE TO BE ADDED OR REMOVED FROM THE PRIMARY 


. DEPENDING UPON THE NATURE OF THE LENGTH CHANGE. 


If the Panadaptor is operated with a receiver which has a PAN output 
connector, check whether there is an internal cable to this. If so, 
determine its capacity and shorten the Panoramic RF cable as required 
to compensate for this additional capacity. 


Slight retuning of the first I.F. in the receiver may be required to 
adjust for any stray capacity introduced by the Panoramic connection. 


(4) Connect the PS-8 power supply and Analyzer as outlined in 


Pare 2 above, Pre-installation Tests. Plug in the power supply to the 


constant voltage transformer. Plug the constant voltage transformer 
into the power source. 


(5) Turn on the Panadaptor and receiver. Check the operation by 
following the operating procedure in Section III. 


be CONNECTION OF PANALYZOR: Installation of the Panalyzor is 
simple. Find a suitable location for the Panalyzor. Avoid locations 
which will allow strong light to shine on the screen. 


Connect the power supply to the analyzer. Plug the line cord female 
connector into the male receptacle on the rear of the power supply © 
chassise Attach the other end of the line cord to the constant voltage 
transformer. Plug the constant voltage transformer into the power source. 


To one of the two input RF connectors on the front panel connect the 
external oscillator or signal generator. Use either the cable supplied 
or the generator cable. 


NOTE: If the signal generator frequency is not varied during examination 
of the test signal, the connecting cable does not have to match the 50 ohm 
input impedance of the Panalyzor. This also applies when flatness of 
response is not critical. Otherwise the generator cable must be 50 ohms 
and non-terminated or a suitable pad may be used to prevent reflections 
due to mismatch. 


To the other RF connector attach the cable supplied. The other end of 
the cable may be coupled to the test signal capacitively or inductively 
as may be required. (A small loop may be attached to the end of the 
cable.) If the test signal has a DC component and the Panoramic cable 
is to be connected directly to the signal source, a .01 mfd DC blocking 
capacitor should be used at the free end of the cable. (26 ohms to 40 
ohms AC Impedance at 400 KC to 600 KC.) 


The deflection so to the s should be direc over the 


zero mark on the panoramic screen. t 9 center y the following 
procedure : ; 


(1) ‘Tune in the station as accurately as possible. 


(2) Rotate the SWEEPWIDTA control almost fully counterclockwise at the same 
time keep the "spread out" peak centered with the CENTER FREQ control. 


(3) Return the SWEEPWIDTH control to maximm cleckwise position. 


(4) If the peak 4s now off center, carefully retate the HORIZONTAL POSITION 
control until the deflection is centered, 


: " ly 
Sagi bin Gap eames Susgy icine We risotliae ke apnea. These will at tines 
cause confusion since it is sometimes difficult to differentiate between 
noise and signals. 


one : J may © 
they do not appear. It will be found expedient, in nost applications > 
operate the receiver with AVC off. 


6. The relative frequencies of signals appearing on the screen may be 
quickly determined from the screen calibrations and the receiver tuning dial. 
The frequency o gal appea z at ater of the screen may b 


read off the receiver dial. The tracueties of other signals is obtained by 
adding or subtracting the screen calibration for the given signal to the 
frequency reading on the receiver dial. 


NOTE: The polarity (= or /) of the calibration will apply when the local 
oscillator of the receiver is below the received signal. 


When the local oscillator is higher in frequency, the signs are reversed. 


For example; at maximum scanning width each frequency calibration mark for 
say T-200 is equivalent to a 20 KC separation. If the deflection appears 

t #40 and the receiver is tuned to 4310 KC, the pip corresponds to a 
gitar of 4350 KC previded that the local oscillator tracks below the tuned 
signals. If the oscillator tracks above, the signa). frequency would be 
4270 KC. : 


“4 as the pip traverees the screen. 
Pansteptor is destuned to sconpannate ares receiver selectivity through the 


use of a double peaked input stage. 
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To observe simitaneously signals which cause pips having an amplitude 
ratio no greater than 10:1 keep the SCALS SELECTOR on LIN, For observa- 
tion of pips having a greater amplitude ratio switch the SCALE SELECTOR 
to LOG. This will allow sim itaneous viewing of si Is which my differ 
as moh as 100:1 in height. 


Be interpretation of screen presen tions will be found in paragraph 5 
of this section. Operating procedure for pulses is contained in paragraph 
4. Information on Narrow Band analysis is given in paragraph 5. 

2. GENERAL OPERATION, PANALYZOR 


a. Turn on the power and wait for the baseline to appear. Allow the 
analyzor to warm up. 


Set up the controls as follows: 


(1) CENTER FREQ - on vertical marker (See Section II, par. 20). 

(2) SWEEPWIDTH = maximm olockwise 

(3) RESOWTION - maximmm olockwise 

(4) BRILLIANCE = for desired trace brightness 

(6) INTENSIFIER - maximum counterclockwise 

(6) FOCUS ~ sharpest trace 

(7) SCALE SEILBCTOR - to LIN 

(8) GAIN ~ between half and mximm clockwise 

(9) SWEEP RATS SELECTOR - to 30 

(10) HORIZONTAL POSITION ~ for centered position of center frequency 
pip (See Section II, par. 2c). 

(11) VIDEO FILTER - set to "OoUT™ 


Adjust the external heterodyne oscillator or signal generator which is son- 
nected to one of the input RF connectors at approximately 500 KC below the 
test signal for the T-200, (5 MC for the T-1000). 


NOTE: The signal generator frequency can be recognised as being below the 
test signal frequency is inoreased. When the frequency of the external 
oscillator is below the test signals, the plus and minus signs on the 
screen apply: that is signals on the (/) side are higher in frequency 
than the center signal while those on the (-) side are lower. If the 
oscillator frequency is above the test signals, the signs are reversed. 


Slowly search the spectrum with the external oscillator until the signal 
appears at the center of the screen. 


To locate the signal, it may be found convenient to operete the analyzer 
at maximum gain and the signal generator for high output. Onoe the 
signal is located, the GAIN control may be backed off counterclockwise 
and the generator output lowered to obtain a signal which falls below 
full scale. 


bo Frequencies of signals a aring on the screen my be quick! 
determined by adding or SSirectin the screen calibration for a 
given signal to the frequency to which the signal generator is 


-19- 


adjusted and then subtracting or adding the input center frequencye 

ee NOTE in parae 2a on the foregoing page. 

Example: A T-1000 is set for maximum scanning width. A pip appears at 
=300 KC. The heterodyne oscillator is set to 107.400. 


The input center frequency of the T-1000 is 5 MC. 
Signal Freq = Oscillator Freq t Screen Calib. + Input Center Freq. 
Signal Freq = 107.400 MC = 0.300 MC + 5 MC = 112.100 uC 


The screen calibration was subtracted in this example since it was 
determined, by following the procedure indicated in NOTE of pare a on 
the foregoing page, that the oscillator was below the test signal. 
Therefore, the (-) sign applied. 


Co The relative amplitudes of presented signals are proportional to 
the relative heights of the corres ponding deflections, within the limits 
specified for flatness of response. 


To observe signals of comparative amplitude the SCALE SELECTOR should be 
set to LIN. On the other hand, examination of signals widely divergent 
in amplitude will require LOG setting of this control. This will allow 
simultaneous reading of amplitudes having a 40 db range. 


3. NARROW BAND ANALYSIS: When signals or a carrier and its sidebands 
are so closely spaced in frequency that at full sweepwidth their correspond 


_ ing deflections tend to merge into each other or mask one another, it may 


be possible to separate or resolve them by sharpening the IeFe bandwidth, 
and concurrently reducing the scamming width or by reducing the scanning 
rate or by doing both of the foregoing. Figures 2 and 3 indicate 
resolution versus scanning width for a 30 CePoBop & 5 CoPeSe anid a 1 copose 
scan rate. 


ae To obtain greater resolution by increasing the scanning time, 
switch the SWEEPRATE SELECTOR from 350 to 5, 30 to 1, or from 5 to 1. 


be To increase the resolution capabilities by diminishing scanning 
width, narrowing the I.F. bandwidth end increasing scanning time use the 
following procedure: 

(1) Keep the RESOLUTION control on 1.0 (broad). 


(2) With the receiver or external oscillator tune in the particular 
band of signals to the centcr of the screen. 


(3) epeces the band of signals across the screen by turning the 


each Preaueiey oolibeerins se. Note that at reduced scanning width 


on mark represents a frequency separation equal 
to one tenth of the reduced sweepwidth. Keep the band centered with the 
CENTER PREQe control. 


(4) Turn the RESOLUTION control counterclockwise until individual 
Signals are most clearly resolved. 
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NOTE: Rotaticn of the Resolution control may result in increased or 
decreased pip height. Pip amplitude may be returned to suitable level 
with the GAIN control, Turning the Resolution Control counterclockwise 
efter optimum resolution is reached will decrease the resolving power 
and result in greatly reduced sensitivity. 


If the resolution adjustment results in pratically complete separation 
of signal pips maximum resolution can be recognized by the presence of 
"ringing" on one side of the pip. The illustration below depicts this. 
"Ringing" can be seen more easily with the video filter in the "out" 
positione 


rae 


(a) (b) (ec) (a) (e) (f) 


Illustrations (a) to (f) indicate progressive variations in pip 
width effected by coumterclockwise rotation of RESOLUTION control. 
Tm (a) and (b>) I.F. width is broad for particular scanning 
velocity. (c) shows beginning of "ringing". Extent of "ringing" 
in (d) shows optimum resolution. As I.F. is made narrower, 
excessive "ringing" widens pip, amplitude decreases. 


Further counterclockwise rotation of the Resolution control causes a 
reduction in amplitude and a tendency of remerging of the pips. 


(5) To better separate the signale the SWEEPVIDTH and RESOLUTION 
controls can be further backed off counterclockwise and the SWEEP RATE 
SELECTOR set to 5 or to l. 


If it is mandatory to observe a given bandwidth at one time and the 
Signals contained therein are so closely spaced that they cannot be 
completely resolved, maximum resolution is recognized by the appearance of 
the clearest picture. Further counterclockwise rotation of the resolution 
will result in lessened resolution and a "bobbing" presentation. 


4- OPERATING PROCEDURE FOR PULSES SIGNALS 


Pulse signals ars composed of a series of pulses which are of relatively 
short duration. Therefore, a peak produced by one of these pulses 
traverses the screen vertically for so short a period of time that the 
cer tube screen is insufficiently excited to produce a visible trace. 


jerely turning up the BRILLIANCE control does not help because the 
increased brightness of the baseline tends to "wash out" the pulse 
pattern. Therefore, the following procedure is used: 
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ac Follow the regular operating procedure but 

be Reduce the intensity of the baseline trace so that it is baroly visible. 

co Turn the INTENSIFIER control clockwise. The pulse peaks should cone 
into view while the baseline is not equally apparent. If necessary use 
the FOCUS control. 


Se INTERPRETATION OF SIGNALS 


With a little experience, the operator will be able to recognize visually 
the character of the varicus types of signals. 


(1) A constant carrier appears as a deflection of fixed height. 


(2) An amplitude modulated carrier appears as a deflection of variable 
height. Non-constant tone modulation of low frequency will produce 
a series of convolutions varying in height, their number being 
determined by the modulation frequency. The nature of the presenta- 
tion will depend upon the scanning width. 


As the modulation frequency increases the convolutions move toward the 
two sides of the deflection, as the side bands tend to become visible, When 
the modulation frequency is increased, it becomes possible to separate the 
side bands by reducing the sweepwidth of the enalyzer. The resolution con-~ 
trol will enable further separation. ‘The higher the frequency of modulation, 
the farther away these sidebands will move from the center deflection, 
representing the carrier. One should romember that due to possible non» 
linear amplification of the receiver or of the analyzer, or both, over 4 
wide band, the sidebands may appear unequal in height, even though they 
are of equal strength. Their relative heights may vary as the receiver is 
tuned and as the deflection moves from one end of the screen to the other. 


(3) Single side-band modulation appears as two carriers of slightly dif- 
ferent frequency (see below "Signal Interference"). 


(4) A carrier, frequency modulated at low rats appears es a carrier which 
Wobbles Sideways. 


(5) A CW signal appears and disappears in step with the keying of the 
transmitter. During the moments when the signal is off, the frequency 
sweep axis is closed at the base of the signal. In very rapidly keyed 
signals the deflection and the bassline are seen simultaneously. 


(6) A MCW signal appears like a CW signal of periodically varying height. 
Tf the aeailation rate is high, sidebandse will appear as explained 
abovec. 


(7) Signal Interference, Two signals which are so close in frequency as 
to causé aural interference (beats), may appear on the screen as a 
single deflection, varying in height as with a modulated signal. As 
the frequency separation is increased, the deflection appears as if 
modulated on one side only. Further increase of frequency will cause 
a "break" in the apex of the deflection. By reducing the sweepwidth 
of the analyzer, the respective deflection will gradually separate. 
Further separation is effected with the Resolution Control and by 
setting the SWEEP RATE SELECTOR to & or l. 
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(8) Transient disturbances, generally examined, are of two types: periodic 


and aperiodic transients. 


Periodic trensients, such is produced by motors, vibrators, buzzers, etce 
appear as Signals moving along the frequency sweep base line in one direction 
or anothere Thus an engine which is accelerating will produce a set of 
Geflections which may move first in one direction, slow down, stop, and then 
move in an opposite direction. This is caused by the fact that the analyzer 
is sweeping at a fixed rate, whereas the transient occurs at a variable rate. 
The images stand still on the screen when there is synchronism between the 
two. If the transient disturbance is synchronized with the 60 cycle line 
the "noise" appears as a fixed signal which, however, does not move on the 
Screen when the receiver is tuned, but only varies in height. Such deflec- 
tions may appear like amplitude modulated signals or like steady transients, 
such as "static" appear as irregular deflections and flashes along the whole 
frequency sweep axis. 


(9) Images. If the receiver or converter allows "images" to pass (due to 
poor image rejection of the RF circuit) these will be distinguishable fron 
normal signals by the fact that they move in an opposite direction with 
respect to normal signals on the screen of the analyzer when the companion 
receiver or external oscillator is being tuned. Such images are most likely 
to appear on the higher frequency ranges of the receiver. 


(10) Harmonics produced in the converter or receiver by the beat of very 
strong sifnals with harmonics of the oscillator, will be distinguishable 
from other signals by the fact that they move on the screen more rapidly 
(with tuning) than the normal signals. (Twice as fast for second harmonic 
spurious signals.) Generally a reduction in the gain of the receiver will 
eliminate this type of spurious signal. 


(11) Diathermy or other apparatus using an unfiltered or AC power supply 
will produce a periodic disturbance which will cause a deflection to appear 
on certain portions of the screen and disappear on other portions. This is 
due to the fact that such equipment emits a signal puisating in synchronism 
with power line. On the other hand, the analyzer too, is sweeping the 
spectrum in synchronism with the line, but at a lower frequency and only 
when a certain phase relationship exists is it possible for the analyzer to 
receiver these periodic pulses. 


In order to examine siznals which are synchronized to the line frequency set 
the SWEEP RATE SELRCTON TO VAR and adjust the VARIABLE SWEEP control for the 
(12) Spurious Signals. If the signal strength exceeds a certain value, the 
deflection caused by any signal breaks up into a series of parallel deflec- 
tions, somewhat similar to side-bands. These spurious Signals take place 


either in the receiver or analyzer on extremely strong Signals. Attenuation 
of signal input level will remedy this. 
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1. Constant carrier signal. 


Sweepwidth control adjusted 
for approximately maximum 
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2. Appearance of constant 
carrier at reduced svsep~ 
widths 


sweepwidth. 


3. Lllustration of an empli- 
tude modulated signal showing 
carrier at O on screen and two 
side dands. 


4, Same AM signal as in 3 
except sweepwidth Is reduced, 
carrier remains at center of 
8creeno 
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6. Spikes indicating distri- 
bution of a pulsed RF signal. 


QD & 


7, Two interfering carriers 8. Same signals as in 7, sweep 
depioted at maximum scenning width reduced rssulting in 


5. Frequency distribution of 
an FW signal. 


width. 4mproved separation or 
resolution of signals. 
Figure 2-2. APPEARANCE OF TYPICAL PANORAMIC INDICATIONS 
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SECTION IV - THEORY OF OPERATION 
1. INTRODUCTION 


The Panadaptor end Panalyzor are essentially automatics scanning superhete r- 
odyne receivers which provide a visual display of signals present within 
a given band. 


The Panadaptor is operated with a companion svperheterodyne receiver which is usa 
tune Tn the porticn of the spectrum to be observed. The Panadaptor is attached 
to the receiver at the output of the mixer or converter. Appearing at ths 
point is a broad band of signals which centers about the I.!. of the 
_ receiver, The width of the band is determined by the receiver front eud 
selectivity. Since the receiver I.i. is sharply tuned only one of the 
signals is normally passed and subsequently heard. The inmt amplifier 
of the Panadaptor, however, is double peaked to compensate for the 
selectivity introduced by the receiver front ond. Thus, it becomes possible 
to examine signals within a relatively broad band. The relative amplitudes 
of the signal indications will be determined by the product of the 
Panadaptor response and the preselection of the receiver, Inasmoh as 
receiver front end selectivity will differ among receivers and from band 
to band, the relative amplitudes of the indications may not coincide with 
actual relative signal levels. 


The Panalyzor is operated with an external signal generator or oscillator 
which “tunes in” the band to be observed, The first stage of this panoramic 
unit is an aperodio mixer. The combination of external oscillator and 
mixer, in effect, is similar to the converter in the companion receiver 
described in the paragraph above. Since there is no preselection in this 
case and since a flat broad band amplifier follows the mixer, the relative 
heights of the signal indications will, within limits, coincide with the 
actual signal levels. 


Both panoramic instruments basically consist of a broad band R.F. amplifier 
(discussed above), a swept local oscillator and converter, variable 
selectivity I.F. amplifiers, detector, video amplifier, cathode-ray tube 
indicator, associated sweep circuits and an intensifier. 


The swept oscillator progressively heterodynes in order of frequency with 
those signals appearing across the output of the broad. band amplifier 

to produce a difference frequency which is passed and amplified by the 
I,F, section. The output voltage of the I.F. which is proportional to 
the amplitude of the scanned signal is detected, amplified by the video 
seotion and applied to the vertical deflection plates of the c-r tube. 


Oscillator sweep is obtained with a sawtooth modulated reactance tube 
cirouit. A sawtooth generator supplies the necessary modulating voltage 
and also provides for horizontal sweep of the ‘scope beam, Thus, for 
each discrete point on the horizontal axis of the o-r tube there is a 
corresponding local oscillator frequency and consequently a corresponding 
signal frequency. 
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The I.F< section includes two variable selectivity stages. A ganged control 
is used to vary the bandwidth of these two stages. Also included is an IoF. 
stage with circuit parameters which allow logarithmic amplification of 
Signals. The output of the video section is applied to an intensifier tube 
as well as to the vertical deflection plates of the cor tube. An adjustable 
amount of a positive voltage output, from the intensifier is impressed 
upon the intensity grid of the cer tube enabling signals to intensity 
modulate the ‘scope beam. 


(D) (E) (F) (c) 
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ity IF Amplifier LIN or | amplifier 
Amplifier LOG 
(H) 
(3) " ' Vertical 
Converter 7. 1 4 Phase 


Inverter 


Intensi-e 
fier 


L) 
(A) (x) ( 
RF Blocking Horizontal 
y Amplifier 
Bandpass Tube Osce ee 
illator & am 
Amplifier verter 
Hi 
He === === PANADAPTOR 
SR pee te ere 
pee tate 2 Bey ees, LD, ee os 2 ee eek a ee ees a 
WY ISOLATING ELEMENT 
\-— 
RF Detector 
Amplifier First : IF 
Detector Amplifier 
Osc~ ; 
{llator COMPANION af 


RECEIVER 


Figure 4 ~ Block Diagram, Panadaptor and Companion 
Receiver. 
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2o CIRCUIT DESCRIPTION 


a Signal Mixer: This stage, which employs a 6BE6 pentagrid 
mixer, Is Incorporated only in the Panalyzor. The test signals are 
applied to one of the control grids while the output of the external 
oscillator is applied to the other control grid. The function of the 
stage is purely to heterodyne the test signals with the external oscillator 
to produce a difference frequency which is equal to the input center freq- 
uency at the particular Panalyzor. Whatever gain is derived from the 
stage is incidental. The block marked H in Figure 5 represents the 
Signal mixer. 


bo RoF.s Bandpass Amplifier: The fumction of this stage in the 
Panalyzor is to obtain to fiat response across the scanned spectrum, 
and to provide image rejection. Refer to Block A Figure 5. The output 
load of the signal mixer consists of a double tuned transformer which is 
highly overcoupled and loaded resulting in a broad double peaked response. 
Peaking frequencies are as follows: 


SB-8a T-200 T-101-193 400 KC and 600 KC 
T~1000 T-101~18B 4.7 MC and 5.3 MC 


The voltage appearing across T101 is applied to the control grid of V2, 
a 6BH6 pentode amolifier. The output load of V2 is also an overcoupled 
double tuned transformer which has a double peaked response. The 
approximate locations of the peake are given below: 


SB-8a T+200 T-102-19B 470 KC and 530 KC 
T=1000 T-102-18B 4.4 MC and 5.6 MC 


The overall response of To101 and T-102 combination is relatively flat 
over the spedfied bandpass region. This is illustrated in Figure 7. 


The primary function of the RF Amplifier in the Panadaptor igs to 
compensate for the selectivity of the RF amplifier and mixer stages of 
the receiver to enable presentation of a broad band of signals ine. 

200 KC or 1,000 KC. To do this it must provide greater gain in the 
outer portions of the displayed band. Compensation at most can only be 
partial since receiver selectivity will vary throughout the tuning range 
of the receiver. At the high end of the range there may be over- 
compensation. At the low end compensation may be insufficient, thus 
limiting the observable bandwidth. At some receiver frequency the 
compensation will be optimum. This is illustrated in Figure 6. 


The signol input is passed from the output of the converter in the 
receiver through an isolating element and RF cable to the input RF 
transformer. Refer to Block A of Figure 4. The capacity of the 
cable is part of shunt capacity across the primary of the transformer: 
The isolating element prevents undesirable interaction. 


=28a 


Overall Response 


Bandpass Characteristic 
of Panadaptor 


: Receiver Selectivity as 
seen at the Output of the 
Converter 


Figure 6.< Frame (A) indicates the resultant overall response of the 
Panadaptor and receiver when the receiver is tuned to a frequency at 
which front end receiver selectivity is compensated by the double peaked 
characteristic of the Panadaptor. (B) shows undercompensation and 

(C) overcompensation. 


Resultant Overall 
Response 


Bandpass of JT102=19B 
ee 


T101-19B 
Bandpass of }T102<18B 


Figure 7. = Overall Response of Panalysor as determined by the 


Bandpass Characteristics of the Input (T101) and 
Output (T7102) Transformers. 
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The input transformer is overcoupled to produce a pronounced doubles 
petked response. The output transforusr is similariy owercoupled «<i 
peeked. Peaking frequencies are indicated below: 


SA-8a T-200 | 365 KC and 545 KC 
T=1000 i..83 MG and 5.67 ¥C 


In beth the Panslysor and Panadapter Tho} and T4102 are psrmeabiiity 
turned. , 


Tha GAIN control is incorporated in the cathode eireuit of v2, this 
varies the grid bias on the sube thus geverning transeonductance. Current 
fron the 8f supply is bled threugh the SAIN cantrel to provide a groster 
range of gain variation and permit cutting off plate currsnt in V2. The 
plate circuit of V2 is connected to repulated Bf &o that as the GaN 
control is manipulated plate current variations will not cause un“ssireble 
reactions in other cfreuits. 


e¢. Converters The block marked 8 in Figuree 4 and 5 represent the 
converter, The stare employs a 6BE6 pentagrid canverter tube, V3, which 
serves as an oscillater tube and also acts as a mixer to combine tne 
output of the oscillator with the output of the RF Bandpass Amplifier. 
A difference frequency results. This ia the I.Fo 


The oscillator is a grounded plats Hartley. Grid one of the 6354 acts 
as the ceeiliator grid and Z1C1 canstitutes the oscillator tank circuit... 


The ‘electron stream traveling from the cathode to pjate of converter 
tube is not only affes.ved by grid one but alse by erid three which is 
connected to Tl02, tha RF Amplifier output transformer. 


To eliminate the possibility of hum modulation, the heater of the 
converter and reactance tube modulator are operated on ['.Co Two 6.3 V 
power transformer windings are connected in series. Their output is 
full wave rectified and filtered. The resultant D.C. ie applied to the 
two tubes connected in series. 


The oscillator is periedically tuned through a given rare by purely 
electronic maans. 


ad. Reactance Tube Modulator: The oleck marked C ir Figures 
4 and 5 Is the resetance tube modulator, Thie tube is connected 
to the oscillator through a phase shifting network in such a 
manner that it becemes part of the oscillator tuned circuit. 
By varying the control grid voltaze of this tube, a OAHE (V4), the 
reactive current of the tube changes in euch a manner as to swing 
the frequency of the oscillator. Such a controlling voltage variation is 
applied to the grid perfedically; The voltage de derived from a sawtovuth 
voltage generator. When the tewtooth voltage Le sero, the oscilletor 


is at its mean frequency. 


The sawtooth on the reactor grid fails linearly from zero to a maximum 


negative voltage and then rapidly rises to a maximum positive value. 
From there it falls linearly to zero, completing one cycle. In 
coincidence with this the oscillator sweeps downward in frequency, 
then suddenly snaps back past the mean frequency to the maximum 
frequency and then sweeps back to the mean frequency. The extent 

of frequency excursion is determined by the amplitude of the applied 
sawtooth, ‘The SWEEP WIDTH control governs this amplitude and con= 
sequently controls the scanning width. The SWEEP LIMIT control on 
the chassis limits the sawtooth voltage between the SWEEP WIDTH 
control end the sawtooth source. 


By controlling the bias on the reactance tube modulator the mean 
frequency of the oscillator becomes adjustable. The CENTER FREQ. 
control is actually a fine cathode bias control on the reactor 
tube. The C.Fo PAD is a coarse bias adjustment. 


As previously mentioned the heater of the reactor tube is operated 
on D.C. to prevent either FM or AM by 60 cycle A.Co 


@. IeF. Section: The blocks marked D, KE and F in Figures 4 and 
5 illustrate the I.F. section. 


The primary function of the section is selection and amplification 
of a given difference frequency which appears at the output of the 
Converter. The design fcatures include variable selectivity and 
selectable linear or logarithmic amplification. 


To examine the gencral behavior of the I.F. Section, the operation 
of the SA~8a, T-200 may be considered. The I.F. of this instrument 
is 226 KC, the oscillator excursion extends slightly on either side 
of the region between 581 KC and 781 KC while the RF Bandpass 
Amplifier passes signal frequencies between 355 KC and 555 KC, the 
center being 455 KC. The Chart below illustrates these facts in 
relation to the calibrated indicator screen. 


_—sorre ff band pass eas en ee 
355 Kc 455 Kc 555 Kc 
581 KC —- oscillator ——»681 KC ———~———_______» 781 KC 

‘ sweep 


a1. 


If it is assumed that there are signals at 395 KC, 455 KC and 555 KC, 
then as the oscillator starts its upeard frequency sweep from slightly 
balok 584 KC, it will heterodyne with each of the three signals to pro~ 
duce the following difference frequencies. 


slightly below 226 KC for the 355 KC signal 
slightly below 326 KC for the 455 KC signal 
slightly below 426 KC for the 555 KC signal 


Sut since the I.Fo Section is sharply tuned to 226 KC, only the 355 Ku 
aignal will appear as a significant voltage in the section. The other 
difference products are so far removed from the 226 resonance frequency 
that they are greatly attenuated by the I.F. selective circuits. As the 
oscillator approaches 581 KC the I.F. voltage for the 355 KC signal will 
rise and will for all practica’. purposes become a maximum when the oscil- 
lator isa at 581 KC. The voltage then decreases as the oscillator swings 
upward from 5&1 KC. 


Thus, only the 355 KC signal will produce an indication when the oscillator 
sweeps theough 581 KC. Sy the same reasoning it can be seen that only 

the 455 KC signal will produce a pip when the oscillator passes through 
681 KC. 


The form of the indication represents, to a degree, the response char- 
acteristic of the I.F. Section. For maximm resolution there is a 
definite relationship between I.F. bandwidth and scanning velocity, 
that ie the number ef cycles acanned in a given time. The SWEEPWIDTH 
and SWEEP RATE SELECTOR controls permit variations in scanning velocity. 
Therefore, to achieve maximum resolution fer given scanning widths and 
rates two variable selectivity I.F. stages are incorporated. hese are 
represented in Figures 4 and 5 by block D, the first section of the 

I.¥. strip. 


A 12AT7 twin triede, V1li, is cammon to beth wariable selectivity stages. 


One section of the tube is coupled to the output of the Converter through 
transformer 2102, The secondary coil of 2102 is tuned in part oy the 
capacitance of the cable which connects 2102 to the 12AT? grid. fieth 
the plate and ecathede circuits centain load resistors. The cathoate load 
is shunted by a erystal in saries with load coil Z103. Connected te the 
junction of the erysetal and ioad coil there is variable capacitor, the 
ether aide of which da attached te the plate load. 


The inductance of the crystal load coil is adjusted so that in conjunctian 
with various shunt capacities ite parallel reeonant frequency is equiva~ 
lent to the erystal series resonant frequency. The loud coll at parallei 
resonance acts as a high resistive impedance in series with the crystal, 
thus causing 4 broad response. To very the response width, & polentioneier 
is shunted acroga part of the load coll. 
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As this shunt resistince is made smaller, the response width becomes 


narrower. the potentiometer is one section of the RESOLUTION controls 


To neutralize the effects of the crystal holder capacity, the variable 
capacitor, mentioned above applies to the crystal load coil, a voltage 
which is equal and in phase opposition to that applied through the holder 


capacity. The neutralizing capacitor is used to eliminate the rejection 
blote 


The I.F. voltege appearing across the crystal load coil is applied to the 
second triode grid of the 12AT7. The circuitry of this second section is 
Similar to thal of the first. Another load coil, also contained in 2103 
is used for the second crystal filter. The potentiometer across this coil, 
in conjunction with the potentiometer across the first load coil form the 
RESOLIJTION control. 


The output of the second load coil is applied to the grid of the third 
IoFeo Amplifier, a GBH6, Vl2. Refer to block E. A potentiometer in the 
cathods circuit oY this tube varies the bias and transconductance of the 
tube. B+ current is bled into the control to provide greater range. This 
is the I.F. GAIN coxtrol. It is mounted on the chassis. The output of 
this stage is 2104, a double tuned transformer which drives the fourth I.F. 
Amplifier stage. 


The fourth I.Fo utilizes a 6AU6 pentode. See block Fo It is designed to 
xrovide either linear or logarithmic amplification, selection being made 
‘shrough the SCALE SELECTOR switche When the selector is set to LIN, the 
»xottom end of the secendary in #104 is grounded and cathode bias is applied 
\o the control grid of the 6AU6. Amplification is linear. On the LOG 
setting of the selector switch, the bottom end of 2104 is ungrounded and 
cornected through a decoupling filter to the Detector load resistor. The 
DC veturn of the 6AU6 control grid therefore, consists of the secondary of 
4104, the decoupling resistor and the detector loade 


In addition to cathode bias, detected signal voltages, across the load 
resistor, are fed back to the fourth I.F, stage as grid bias. The feedback 
bias voltage is proportional ‘io signal level. As this bias increases, the 
gain of the stage decreases. Therefore, signals of high level will be 
amplified to a lesser degree than low level signals and consequently they 
will appear compressed. The extent of compression is determined by the 
amount of veltage feedback. The LOG ADJUST control governs the magnitude 
of the feedback. 


f. Detector and First Vertical Amplifier: Refer to block G. ‘The 
output of the I.F. Section is coupled to the detector through 2105, a 
single tuned coil. ‘the primary and secondary of 2105 are top coupled 
through a large capacitor so that the two coils are effectively in 
parallel. Hence, a single capacitor is used to time both coils. 


The plate and grid of one section of a 12ZA07 twin triode, V14, are 
connected together to form a diede detector. ‘The rectified voltage 
appearing across the dioie load resistor is direct coupled through a 
filter to the control grid of the second triode section. 


The filter is designed to pass video fre uencies. In addition the 
twideo filter switch ewitches in a low-pass filter that cuts cff about 
260 cps. Grid bias for the triode is obtained in the cathode circuit. 
A portion of the cathode bias is applied to the diode plate. 


The output of the vertical amplifier is direct geupled to one vertical 
deflection plate of the c=-r tube indicator and also to the Vertical Phase 
Inverter. 


go Vertical Phase eee and Intensifier: The purpose of the 
Phase Inverter, one 0: 55 & L2AUT, ia drive the second or 
oppesing vertical deflection plate ef the c=r tube. ‘The output voltage 
of the inverter is 180° out of phase with the input voltage. Thue, the 


combined output voltage of the First, Vertical Amplifier end Phase Inverter 
ie approximately twice that of either stage. 


The coupling system between the two vertical amplifiers contains high 
frequency compensation for video output. . 


Coupling between the output of the Phase Inverter and second vertical 
deflection plate is direct. Hence the same DC voltage appears on the 
plate of the inverter and on the deflection plate. A veriable cathode 
bias resistor in the cathode cireuit of the inverter governs the inverter 
plate voltage and consequently the vertical position of the c=r tube indi- 
eation. Thie is tha VERTICAL POSITION econtral. 


The output voltage of the Phase Inverter is alae coupled to the second 
triode section of V15 where it is amplified. Coupling is capacitive. 

The output ef the second section is capacitively eoupled to the intensity | 
grid of the e-r tube. Its magnitude is governed by the INTENSIFIER control. 
A positive output voltare pulse is obtained from the Intensifier wrenever 

a signal is scanned through. When the BRILLIANCE contral 4s adjusted so 
that the bias voltage on the intensity crid is at cut-off, application of 
the positive signal voltage pulse counter-acts the bias, allowing passage 

of the C-R beam. Operation of the INTENSIFIE? fe further described in 
Section 111. 


ho Sweep pease Refer to block J, K and L. The sawtooth sweep 
voltage is derive a@ blocking tube oscillater. A mitivibrator is 
used ts cbtain jine synchronized pulses for 5 copoae and 30 c.p.8. steep 
rates. The grid of one section of the multivibrator is “ed with a 6.3 V 
heater velture. The grid time constant of the second section is made 
variable through a 20 CYCLE SYNCH control, to obtain either a 20 c.p-s. 
or 30 c.p.s. pulse in a common cathode circuit. The pulee 4s introduced 
into the grid of the BoT.0. circuit. 


When the SWEEP RAT! SELECTOR ia set te 5 CoPoSc, the multivibrater pre= 
duces a 20 ¢.p.80 synehronizing pulse which triggers the 8.7.9. The 
BoT.Go is adjusted with the 5 CYULZ SYNCH control so that at this setting 
of the SWEEP RATE SELECTOR the swesp rete is 5 6op.s. The 5 CYCIE SYNCH 
control is in the grid of the blocking tube oscillator (H.T.0.) cireuit 
and governs the tine canstant of the grid. 


ais 
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‘On the 30 ¢opos. setting of the SheEP aaTk SELONTOR, the tine con- 


stant of the 20 CYCLE SYNCH contre) in the multivibrator ie auto- 
matically changed go that 30 ¢.p.s. syneh pulses are produced. 
Simultaneously, the time constant of the BTO grid is shanged with 
the 30 CYCIE SYNCH control so that the HT6 can be triggered by the 
multivibrator 30 tines per second. 


The multivibrator is inoperative when the SWEEP RATE SELECTOR is 
on VAR and on 1 eps sweep rates. ‘The BTO is frve rumning. The 30 
CYCLE SYNCH control is retained in the BTO and edjusts for proper 
range of the VARIABLE SWEEP RATE control. 


The sawtooth voltage is produced across the echarging capacitor in 

the plate circuit of the BTO. ‘The sawtooth so developed is fed te an 
amplifier to permit low dance coupling of Sawtooth voltage to the 
reactor grid. A uency compensating networ he ati 

of this amplifier insures equal sweep velocities at all. points of the 
ecreen. ‘The LINE SIZE Control is located in the input cf this amplifier. 
The SWEEP LIMIT PAD end SWEEPYIDTH controle are coupled after the LINE 
SIZE control to provent changes in horizontal lecation ef pips with lins 
voltage flucturations. 


The sawtcoth voltage is applied from tiie anplifier to « Horizontal 
Amplifier and Horizontal Phase Inverter, doth stages supply an 
anplified sawtooth valtege to the horizontal deflection system of the 
c-r tube. The HORIZONTAL POSITION control governs the relative Dc 
potentials on the horizontal deflection plates and hence the horizontal. 
position of the sweeping beam. 


The FOCUS and BRILLIANCE contrvl are in the high voltage bleader chain. 


The ASTIGMATISM control adjusts the voltare te thu 2nd anode of the CRT. 
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SECTION V = SERVICE AND MAINTENANCE 
1. SEMI-ADJUSTABLE CONTROLS 


These controls seldom require adjustment and they are therefore located 
on top of the chassis. 


ao VERTICAL POSITION: If the baseline trace is not in line with 
the lowest horizontal grid line on the screen, adjust this control to 
obtain incidence. If the baseline is not parallel with the grid line, 
the cer tube should be rotated. This requires loosening of the clamp 
around the cer tube socket and relaxation of the cer tube bezel screws 
so that pressure on the tube by the bezel is removede Be sure that the 
power is off when adjusting the pays ics? position of the c-r tube. 

e cer @ socket can then be rotated as required. 6 screen is held 
in place by detents in the bezel grommet. There ia slight amount of 
play in this fit so that if exact lining up of the trace and grid is 
aifficult through tube rotation the screen position may be changed a 
trifle. : 


bo LINE SIZE: The horizontal length of the trace is adjusted with 
this control. If the trace is excessively long, resolution will be 
adversely affected, and if the trace is too short, the scanning width 
will be reduced. If adjustment is required, the LINE SIZE control 
should be set for a baseline length which extends three quarters to 
one division on either side of the frequency scale extremities. 


ce IcFo GAIN: Reserve gain is provided in the I.F. Section. 
When the overall gain is below that specified, set the front panel 
GAIN control to maximum, RESOLUTION completely clockwise, SCALE 
SELECTOR ON LIN. Apply the specified sensitivity voltage to the 
equipment through the input cables (and isolating elements where 
applicable). Adjust the I.F. GAIN control for full scale deflection. 


d. LOG SCALE ADJUSTMENT: This adjustment may be checked quickly 
by feeding in a signal which causes a full scale deflection for LIN 
setting of the SCALE SELECTOR switch. Turn the selector to LOG. 
Increase the amplitude of the input signal by ten times. If this does 
not give a full scale deflection, rotate LOG SCALE ADJUSTMENT poten~ 
tiometer util full scale deflection is attained. 


eo LOG ZERO ADJUST: This adjustment may be checked quickly by 
feeding in a signal which causes a full scale deflection for LIN 
setting of the SCALE SELECTOR switch. Turn the selector to L0G. 
The deflection should go down to 0 dbo If this dees not occur, 
rotate LOG ZERO ADJUST potentiometer util the point is reached. 


It is important to note that procedures (d) and (e) must be repeated 
until a) 0G SCALE Is ee 


f. SWEEP LIMIT and CeF. PAD: See Alignment Procedure. 
ge 20 CYCLE SYNCH, 5 CYCLE SYNCH and 30 CYCLE SYNCH: If the Pre- 


Installation Tests Butiined in Section Ii, paragraphs i and j indicate 


improper sweep rates, one or more of the above controls will require 
adjustment. 
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ad justnent of the multivibrator for 20 C.P.S. line synchronized 
pulses is given below. 


(1) Set the SWEEP RATE Selector on 5. 


(2) Connect an oscilloscope to jack on the rear labeled "multivibrator." 
Adjust the oscilloscope sweep rate for 20 cepese 


This will be recognized by the appearance on the screen of the 
oscilloscope of 3 cycles of the 60 cycle hum present on these pins. 


(3) Adjust the 20 CYCLE SYNCH for one multivibrator pulse. 
otate 8s contro ou @ range in which only I pulse appears, 


then set the control midway in this range. 


(4) Change the sweep rate of the oscilloscope to 30 cepes. Two cycles 
of 60 cycle hum should appear. Set the SWEEP RATE SELECTOR to 30. 
Again one multivibrator pulse should appear for every two cycles of 
hum. , 


The BIO is set for 5 cepes. sweep in the following manner: 
(1) Set the SWEEP RATE SELECTOR to 5. 


(2) Apply approximately 1 volt of AC heater voltage to the grid of 
the video amplifier, pin 2 of V14. 


(5) Adjust 5 CYCLE SYNCH so that twelve stationary cycles of 60 
cycle hum appears on the screen. 


50 CYCLE SYNCH is adjusted as follows: 
(1) Set the SWEEP RATE SELECTOR to VAR. 


(2) To pin #2 of V14 apply a 24 cepess voltage from a well calibrated 
audio oscillator. Keep this voltage low so that the stage is not 
overloaded. 


(3) Turn the VARIABLE SWEEP RATE to 25. 


(4) Adjust 30 CYCLE SYNCH so that one cycle of 24 capes. appears on 
the screen. 30 cycle synch is now aligned. 


(5) Turn variable sweep rate to 35 copes. Adjust the audio oscillator 
for one cyole on screen. The oscillator will read from 35-37 c.per. 
if the 30 cycle synch is properly aligned. As a check the SWEEP 
RATE SELECTOR can be set to 30 and 60 cycle hum fed in on pin #2 
of V14. Two cycles of hum should appear on the SO c.pos. position. 


1 Cycle Sweep is adjusted as follows: 


Adjust the 1 cep.s. sweep control witil 20 sweeps are coumted in 20 
seconds. Use a watch with a sweep second hand for timing. 


2. ALIGNMENT PROCEDURE 


Ae aoe the arse FU oscillator and I.F. Collis: Transformers 
and 7 are tuned by means of 


. s 
movable iron cores. Windings at the top of the coil are tuned 
with a hollow iron core which may be turned with the pin end of 
the aligning tool supplied. =S7e 


The bottom windings may be tuned from either the top or bottom of the 
transformer. In either case the screwdriver tip of the aligning tool 
is used. When the bottom core is approached from the top, the tool is 
inserted through the top hollow core and finally engaged in a slot at 
the top of the lower core. Allow the panoramic equipment and necessary 
signal generator to "warmup" for at least one-half hour before align- 
ment is attempted. 


Be IF Amplifier Alignment 
The frequencies involved in I.F. alignment are listed below. 


Model Type Input Center Freq. I. F. 


SA~8a T-200 455 KC 226 KC 
T-1000 5.25 MC 1.5 
§B-8a T-200 $00 Kc 226 KC 
T=1000 | 5 1.5 MC 


Set the front panel controls as follows: 
RESOLUTION - completely clookwise 
INTENSIFIER - completely counterclockwise 
GAIN - maximm 
SCALE SELECTOR ~ LIN 
SWEEP RATE SELECTOR = 30 
BRILLIANCE - bright trace as desired 
FOCUS - sharp trace 
CENTER FREQUENCY ~ to marker 
HORIZONTAL ADJUSTMENT - 
1. Turn SWEEMVIDTH control to zero 
2. Center input signal with CENTER FREQ. control 
3. SWEEPWIDTH to maximum clockwise 
4. Adjust HORIZONTAL POSITION to place pip in center 
VIDEO FILTER ~ "out" 
SWEEPWIDTH = completely clockwise 
Connect an 0.01 mfd capacitor in series with the output of the signal 
generator and proceed as outlined on the next page. 
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Sigs Gen. 
oatpat 


LoPo 

Spec. 
above 
(about 
50,000 ur) 


Same as 
above 
(1,000 uv) 


Same as 
above 
(2,500 uv) 


input 
Center 
Freg 3 
Spec, 
above 


Sweapeidth 
Gontro}_at 


Min. 


Same as 
above 


Same as 
above 


Max. 


Adjust son- 
tinuous ly 
as required 
to keep the 
entire pip 
within 
screen 

limi ts, 


Signa’ 
Fed To 


Pin #1 


pocaek Procedure . 
funesthe top and bottom windings of 
2105 for maxioum horizontal defleotion. 
Onoe elsher Core is tuned for maximim 
deflection, no further tuning is 
require, since the windings are in 
parallel. 


ed 


Tune top and bottom cores of 2104 for 
maximim vertical deflection possible 
with each. 


Tune top and bottem cere of 2102 for 
maximm wertiocal deflection possible 
with each. 


(1) adjust the CENTER FREQ. and if 
necessary the C.F, PAD to center the 
pip on the scircen, Gradually reduce 
the scanning width at the sam tims 
continuougly readjusting the CENTER 
FREQ. control te keep the pip on the 
screen until the base of the pip 
oceupies the entire frequency scale. 


(2) Remove crystal Yl and short the pins 
ef =the crystal Yl socket. Sinse 
holder capacity waries with position, 
it will be important, when replacing 
the ecrystal,to praserve the orienta= 
tion of the srystel with respect to 

the crystal sosket. 


(3) A crystal neutralizing condenser 
ia mounted near eae. orystal on the 
underside of the I.%. strip. ‘These 
condensers are to be tuned with the 
screwiriver end of the aligning tool 
furnished, Access tales will be 
found about half way between the 
crystal sockets. Kash condenser 
tunes the crystal searest to it, 
Tune the trimmer capacitor nearest 
crystal Y2 for a minimm height of 
the envelope formed by the pips, 


(4) Tune the tep core of 2103 for max- 
inum envelope height. 


Sig Gen. 


Output 


Sweepwidth 


Control at 


Signal 


Fed To 


Procedure 
(5) Repeat (3) of the foregoing 
(6) Tume the top of 2103 for minimum 


_ovelope height. Readjust the signal 


input level and sweepwidth so that the 
pip fills the screen. 


(7) If neutralization is improper, a 
deep rojection slot will be seen in the 
pip. Tune the neutralizing capacitor 
witil the slot moves towards one edge of 
the pip and then enters the opposite side 
of the pip from the other side of the 
screene (Tuning the trimmer in a clock- 
wise direction will cause the pip to move 
to the right.) Reverse the tuning direce 
tion until the slot again moves out of the 
pipe Leave the adjustmont approximately 
helf way between the two positions at 
which the slot enters the pip from either 
side. 


(8) Repeat 6 above. 


(9) Retune the neutralizing condenser and 
the top core of Z1035 together until the 
Pip is symmetrical about a vertical axis. 


(10) Remove the short from the orystal Y1 
socket. Replace crystal Yl in the same 
orientation as it hed prior to removal. 
Remove crystal Y2 and short together the 
pins of orystal Y2 socket. 


(11) Tume the nearest trimmer capacitor 
to crystal Yl and the bottom core of 2103 
as described in steps (3) to (9) of the 
foregoing. es 


(12) Remove the short from the empty 
socket and replace the crystal in the 
seme orientation as it had prior to 
removal. 


Sig. Gene Sweepwidth Signal 
Output Control at Fed to Procedure = 
(13) Retune the top core of 2103 for 


a minimsa symmetrical responses curve 
of the pip. 


(1) ‘Turn the RESOLUTION control cowster- 
clockwise until the pip height is 
reduced 30%. Retune the top and 

bottom cores of Z1@, Z104 and 7102 

for maximum pip height. 


(15) Set the RESOLUTION control fully 
clockwise and repeat step 13. Adjust 
BANDWIDTH LIVIT for broadest single 
‘symmetrical peak. 

Co FM Oscillator Aligrment. 


The following adjustments are a series of approximations, which are 
narrowed down until the desired results are obtained. During the entire 
procedure the signals are applied through the RF. cable and where 
applicable the proper isolating element at the end of the cable. 


The frequencies involved are indicated in the féllowing. 


Input Center | High Freqo Low Freqo 

Model Type Frequency Alignment Alignment 
SA-Ga T=200 455 KC «555 KC 355 KC 
T=L000 5e25 MC . 3075 MC beTS KC 
SBCa = T-200 500 KC 600 KC 400 KC 
ns T=1000 5 uC 503 MG heo5 MC 


(1) Low Frequency Alipmmant. ~ 


{a) Feed in a signal av shown under Low Frequency Alipnment in 
the chart abovey 

(b) With SWEEP LIMIT and SWEEPWIDTH set for maxiaum, tune 7101 
so that the deflection on the C-R screen appears at the extreme left 
calibration. 


(2) Center Frejusncy Alisznmento~ 
‘ 


(a) Feed in a signal as shown under Center Frequency Alignment 
in the chart above. 

(b) With the SWEEP..DITH control at maxtcum, set the CENTER 
FRE} control on the marker. 

fg} Keeping the pip on canter by adjusting Center Frequency CoFo 
FAD, reduces the SWUEPWIDTH until this control ia almost at minimun. 

' {d) Raturn tie SWEEPWDITH control to full clockwise position. 

Canter the pip with the Horhanntal Position Centrel. 


(3) High Frequency Alignment. - 


(a) Feed in a signal as shown under High Frequency Alignment in 
the chart on page 41. 


) Reduce the SWEEP LIMIT Pad until the deflection on the C-R 
screen appears at the extreme right calibration. 


(4) Check on overall Alignment .~ 


(a) Feed in a aignal as shown under Lew Frequency Alignment in the 
chart; if the deflection appears at the extreme left calibration, then 
the F.M. oscillator is aligned. 


(b) However 1f this does not occur, repeat the low Frequency 
Alignment, Center Frequency Alignment and High Frequency Alignment. 


Suggestion: In repeating the Low Frequency Alignment if the deflection 
occurs to the right or left of the extreme right calibration, it should 
be moved the same distance to the other side of the calibration by tuning 


ZL01. 


De ReFo Ali %, Panadaptor 


For this alignment @ “cut and try" method is required To determine the 
response characteristics of the R.F. stages, the frequency of the signal 
generator is varied while the amplitude is kept constant. ‘The deflection 


_peak on the screen reves from one side of the screen to the eset there~ 


by defining aa response characteristic. 
The SCALE SELECTOR should be on LIN and the SWEEPWIDTH at maccioun. 
The peaking frequencies involved are given below: 


Tye Input Center Freq igh Peak Freq Low Peak Preq 
P-20U 455 KC BAS KC 365 Ke 


The chart below shows the cores that tune the primary and secondary 
windings in the input and output R.F. transformers. 


De Transformer = Primary Secondary 
Ka PX} TLIO ~L9A top cere bettem core 
TLURZ-AGA top core bettom core 
T-1000 TLOL=18A tep core bottem core 
TLO2=184 top corse bottem core 


Di. Type T-200. 


Note: The 2.F. transformers used in this equipment have sliders. 
This makes it possible to adjust the spacing between the primary and 
secondary so as to obtain the proper frequency seperation between the 
psak frequencies. If the Srequency separation is correct, then it is 
only necessary to trim the cores of two RLF. transformers until the 
desired peak deflection is obtained. If the frequency separation is 
not correct, the fie." alignment procedure must be used.* 


a. First align the Literstage transformer 102 


(1) Male the spacing between the primary and secondary windings 
appraximately 1/16". 

(2) Ueing & OL mfd coupling capaeitor, feed a signal equal 
to the inputs see, frequency to the plate ef ¥2 (pin #5). ‘Tune the 
secondary for a ection at the center of the screen. 

(3 3) Apply ® signal equal to the hgh peak frequency to the 
grid ef V2 (pin #1). Tune the primary for a peak deflection. 

(4) Applying the signal to grid of V2, vary the signal 
generator frequency over the R.F. band of the equipment noting the 
frequency separatien between the high and - sreueney peaks ag read 
on the secrean of the equipnent. 

If the frequency separation is renter than specified, 
increase the coil, spacing. 

if the frequency separation is less than specified, decrease 
the coil spacing. 

(5) Repeat steps (2), (3) and (4) until peak deflections and 
the proper frequency separation are obtained. . 


(1) tn order to see the response eharacteristic of TICl, it 
is first necessary to load dam the primary and secondary of T102. For 
this purpose use resistors of approximately 10 K ohms clipped across 
bath the primary and secondary of TLO2, 

{2) Make the spacing between the primary and secondary wind- 
ings approximately 1/16", 

(3) Cemnsat the signal generater te jug i ef TLOl and set . 
the generator te the input center frequenet> Tune the sécondary for a 
peak deflection at the center @ BCPSto i 

(4) New apply to the input connester, through the input cable 

and specified isalating element.a signal equal to the high peak frequency. 
Adjuat the primary for maxiaun deflection. 


‘é the sliders have been. waxed down to prevent. movement. If it ia 


necessary to ehangs the position of the sléidera, the waxing must be 
rencoved, Upon cempletion of the alignment procedure re-wax the coils 
to prevent movement. 


“Ad 


a) 
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(5) Applying.the signal to the input connector using the 
input cable and isolating element, wary the signal generator frequency 
over the R.F. band ef the equipment noting the Fecaney seperation 
between the high and low frequency peaks as read on the screen of the 


equirprent. 
, If the frequency separation is greater than specified, 
increase the ar spacing. 
If the frequency separation is less than specified, decrease 


spac 
ey Repeat Stepe (3), (4) end (5) until peak deflections 
and the proper frequency separation are obtained. 


a) ; ) Remove the loading resisters across TLO2 used in Steps 
1) to (6). 

(@) Examine the overall response characteristic and trim 
the primary and secondary of both R.F. transformers until the two peak 
deflections are of nearly equal amplitude and properly placed. A 


position between the edge of the screen and ome half of a division 
from the edge of the screen is considered preper. See page 29. 


Notes Other things being equal, the peak to valley ratio 
is a function of hew closely in frequency are the corresponding peaks 
of TLL and T1L02,. ‘Therefore some degree of change can be made by changing 
i pr al add 


D2. Type 71,000 


the coil 


ae ea SERRE LAL 
) Through an .02 mfd coupling eapaciter feed 4 signal 
equa.) faiths tame getter treamecy to the plate pin #5 of V2. 
Tune the secondary for a peak deflection at the center of the screen. 
. (2) Now apply» sigel equal to the high posing frequen. 
sy to the grid pin #1 of V2. Tune the primary for a Oni. 
Seceed align the iopat transformer TLOL. 
* (1) Connect the generator to Ing 1 of TLOl and set the 


generator to the input center frequency. Tune the sec Secondary for 4 
peak deflection at the center of the screen. 

{2} ete nigh peaking f 
cable and epecifi olating y alement.. Ad ju 


defiection. 

{3} Examine the overall response characteristic and trim 
the primary and secondary of bot) RF. transformers until the two peak 
defisctions are of nearly equal amplitude and properly placed. A 
poettion betweer the edge of the screerfand ane half of a division _ 
fron, toe edge of the acrean is coneidared proper. See page 29. 


oq mney through the input 


safydy ae 


Ro ReFo Alignment SB-Ga, 7-200 


Note: The k.F. transformers weed in this equipment have sliders. ‘This 
nakes it possible to adjust the spacing between the primary and secondary 
8% as to obtain the proper frequency separation between the peak frequencies. 
If the frequency separation is correct, then it is only necessary to trin 
the cores of two R.F. transformers until the desired flatness is obtained. 
See sub-paragraph c, page 46. If the frequency separation is not correct, 
the full alignment procedure must be used. * . 


Set the SCALE SELECTOR en LIN.»CENTER FREQ. for centered 500 KC pip and 
SWEEPHIDTH ot maximum. This alignment requires a “eut and try® method. 
The frequency response ef the section is determined by . in signals 
constent in amplitude at varieus frequencies over the Rel. band of the 
eqti prsecrt . 


ao Firat align the interstage transformer T102 


(1) Make the spacing between the primary and secondary windings 
approximately 1/i,". 

(2) Using a .O1 mfd coupling capacitor, feed a 500 KC signal to 
the plate of V2 (pin #5). Tume the secondary for a peak deflection at the 
center of the screen. fe 

(3) Apply a 530 K signal to the grid of V2 (pin #1). ‘Tune the | 
primary for a peak deflection. . 

(4) Applying the signal to grid of V2, vary ‘the signal generator 
frequency over the R.Fo band of the equipment noting the frequency separation 
between the high and low frequency peaks as read on the screen of the equip~ 
ment. The peaks should appear at 530 KC and at 470 EC, 

If the frequency separation is greater than specified, increase 
the coil spacing. 


If the frequency separation is less than specified, decrease 


8 cing. ‘ 
(5) Repeat steps (2), (3) and (4) until peak deflections and the 
proper frequency separation are obtained. 


bo n the transformer T10) 


the coil 


(1) In order to sve the response characteristic of T1Ol, it is 
tirat necessary to load dow the primary and secondary of T102. For this 
purpose use resistors of appraxinately 10 K ohms clipped across both the 
Primary and secondary of T7102. 

(2) Make the spacing between the primary and secondary wind- 
inga approximataly 1/16". 

(3) Connect the signal generator to lug 1 o° 701 and set the 
generator to 500 KC . Tune the secondary for a peak deflection at the 
center of the screen. 

. (4) Now apply to ome of the input connecters, through one of the 
input cables, a 600 KC signal, Adjust the primary for maxiom deflection. 


Whe sliders have been waxed dow to prevent movematite If it is necessary 


to change the position of the sliders, the waxing must be removed. Upon 
completion of the alignment precedure re-wax the coils to prevent movement. 
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appear at 600 KC and at 400 I. 

If the frequency separation is greater than specified, 
inerease the coil spacing. 

If the frequency separation is less than specified, decrease 


m3) Repeat Steps (3), (4) and (5) untdl peak deflections 
and the proper frequency separation are obtained. 
@) to (6) (7) Remove the leading resistors across T102 used in Steps 


¢, Then adjust the cores of the two R.F. transfermers for proper . 
flatness as follows. : 
zose! prety wee porated gel alignment, i.@., ineluding “a" 
">", eteps (5) to (7) only need be followed. If the frequency separation 
ef the peaks is correct and only an adjustment of the eeres to obtain proper 
flatness is being made, then steps (1) to (7) must be fellowed. 


the coil spac 


(1) 470 KC Pin fl 02-198 qune bettem core (secondary ) 
of V2, for a maximm pip deflection. 
6BH6 

(2) 530KC Pin #1 102-198 Tune tep core (primary) for a 
ef V2, maximea pap deflection. 
6BH4 

(3) 400 KC Input Jack TLO1=198 Tune bettem core (secondary) 

for a meximm pip deflection: 
- (h) @O KC Input Jack 7101-198 Tune tep eore (primary) for 
a maximm pip deflection. 
(5) 400 KC ‘Input Jack 1102-198 If the 400 KC pip 1s taller 
then than the 600 KC pip, adjust 
600 KC for equnl amplitude by trin- 


(6) 400 KC Inpot Jack T1.02-19B the 400 KC and 600 KC pip: 
500 KC - ave taller than the 500 KC pi | 
600 KC trim the top and bottom corer 


(7) Repeat (5) and (6) wtil 
response flatness is within / 


Set the SCALE SEIECTOR on LIN, SWEEPWIDTH at maxioom and 
CENTER FREQ. for a centered 5 MC pip. 


All adjustments on the next page are made fram the tep af 
the can. bd 


WT 


Signal Gen. Signal Transformer 
Output Fed To Tuned . 
1) 5.6 MC Pin #2 of 1102-188 
V2 6BH6 
2) 4.4 MC . 2 
3) 5.6 MC i a 
4) 4.4 ¥ " 
5) 5.3 MO Input Jack 1101-18B 


6) 4.7 MC ‘ re 

7) 5.0 MC " 

8) 553 MC " T101~18B 
9) 5.0 MC " 

10) 5.5 Mt " ¥FIOT-16B 
11) 5.0 " : 

12) 4.7 MC " FIOT-165 
13) 5,0 we " T101~18B 
14) 5.3 MC " 7101-188 
15) 5.0 " 

16) 4.7 " FIOI-16B 
17) 5.0 MC " 

18) 


Procedure 


Turn the core of the overcoupling choke so 
that no threads appear outside the can. Tune 
top core (primary) and bottom core (secondary) 
for a maximm vertical pip. 


Tune overcoupling choke for a mximm vertical 
pip. Do not turn the core so far in a clock- 
wise position that it cannot be turned in a 
counter clockwise direction. 


overcoupling Top of can 
choke applies for 
both 
T101-18B 
T102-18B 
Repeat (1) 
Repeat (2) 


Turn the core of the overcoupling shoeke 
so that no threads appear outside the can. 
Tune top core (primary) and bottom core 
(secondary) for a maximum vertical pip. 


Tune overcoupling choke for a maximm 
vertical pip. 


Vary GAIN control until a deflection 1.0 
is reached on the LIN scale on the screen. 


Tune the bottom core (secondary) until a 
deflection of 1.0 is reached on the LIN 
scale. Use top core if necessary. 


Repeat (7) 

Repeat (8), if the bottom core (secondary) 
does not give the necessary results, use 
the top core (primary) until a deflection 
of 1.0 is reached on the LIN scale. 

Repeat (7) 

Tune overcoupling choke until a deflection 
of 1,0 is reached oa LIN scale, 

Repeat ( 7) 

Repeat (10) 

Repeat (7) 

Repeat (12) 

Repeat (7) 

Repeat stepe (14)-(17) until a flatness of 
approximately /7% is reached. 


Note: Signal input should be kept constant throughout procedures (7)-(18). 
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5.3 


Sensitivity: Set the controls of the equipment as indicated on Page 38. 
—— Feed in a signal of amplitude as listed on Pages 5 and 6 
for the direct sensitivity of the equipment and of frequency 
as listed on Page 5 and 6 for input Center Frequency of the 
equipment. This signal is fed in at the input jack for the 
Panadaptor and at the upper input jack for the Panalyzor. 
Set the I.Fs GAIN control for full scale Pip deflection. 


ah Qa 


Note Concerning Model PS=3 
Power Supply 


The low voltage filter in the SA-8a and SB-8a, Types T-200 and 
T=-1,000 power supply is different than the low voltag: filter in the 
SA-Ba, Type T-10,000 and SH=8a, Type T-19,000 power supply. If a 
Model PS=8 Power Supply from a Type T-10,000 is used with a Type 
T-200 or T=1,000, it should be changed as follows. Note that the 
difference is only in the position of Cl in the cireul. 
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